Production of hyperalgesic prostaglandins by sympathetic postganglionic neurons.
Prostaglandin E2 and prostacyclin (prostaglandin I2) produce hyperalgesia in animals and humans. Because there is evidence that prostaglandins contribute to pain maintained by sympathetic nervous system activity, we evaluated whether sympathetic postganglionic neurons synthesize these hyperalgesic prostaglandins, and whether production of prostaglandins by these neurons can contribute to sensitization of primary afferent nociceptors. Intradermal injection of arachidonic acid but not linoleic acid, in the rat hindpaw, produces a decrease in mechanical nociceptive threshold. This hyperalgesic effect is prevented by indomethacin, an inhibitor of prostaglandin synthesis or by prior surgical removal of the lumbar sympathetic chain. To test the hypothesis that sympathetic postganglionic neurons are the source of prostaglandins, we measured production of prostaglandin E2 and 6-keto-prostaglandin F1 alpha (the stable metabolite of prostacyclin) by homogenates of adult rat sympathetic postganglionic neurons from superior cervical ganglia. These homogenates produced significant amounts of prostaglandin E2 and 6-keto-prostaglandin F1 alpha, and most of this production is eliminated by neonatal administration of 6-hydroxydopamine which selectively destroys sympathetic postganglionic neurons. These results demonstrate that sympathetic postganglionic neurons produce prostaglandins, and supports further the hypothesis that the release of prostaglandins from sympathetic postganglionic neurons contributes to the hyperalgesia associated with sympathetically maintained pain.